We examined whether total carbon dioxide content (CCO2) estimation equations for human whole blood in the literature are applicable to canine coronary arterial and venous blood samples. PCO2 of the tested blood samples covered 19-52mmHg; Po2 19-398mmHg. Three CCO2 estimation equations developed by Kelman, Godfrey, and Douglas et al yielded CCO2 values over a range of 26.7-54.9vol%, where plasma CCO2 values calculated by the Henderson-Hasselbalch equation ranged over 27.7-62.2vol%. The estimated blood CCO2 values were almost identical among the three equations. They also closely correlated with plasma CCO2 values measured after hemolysis with saponin. We conclude that the human whole blood CCO2 estimation equations are applicable to canine coronary arterial and venous blood samples. These CCO2 equations may be used for canine cardiac metabolic studies. (Jpn Heart J 35: 193-203,1994) Key words: Blood gas Dog Saponin Cardiac metabolism NOWLEDGE of total CO2 contents (CCO2) and their differences in coronary arterial and venous whole blood samples helps better understand cardiac energetics.1)However, accurate direct determination of whole blood total CCO2 with a Van Slyke apparatus2) is not always possible in cardiac physiology laboratories, including ours. Therefore, we attempted to use CCO2 estimation equations3-5) that had been devised to calculate human whole blood total CCO2 from blood gas and other related variables that are easily measurable with ordinary blood analyzers.
These percent coefficients of variation of measured PCO2 and calculated CCO2 were comparable in magnitude. Figure 1 compares whole blood total CCO2 values calculated by the different equations. The Kelman, Godfrey and Douglas equations3-5) yielded comparable values which linearly and closely correlated with each other. The coefficient of determination (R2; square of correlation coefficient) was virtually unity between any two of the three. The slopes of the linear regression lines were almost unity. This indicates that the Kelman, Godfrey and Douglas equations3-5) equally estimated virtually the same CCO2 values, despite their different terms and coefficients.
When we looked at Figure 1 Figure  1 . Figure  3 shows the correlation and regression analyses of "Saponin" data Jpn Heart J March 1994 Finally, let us consider whether these CCO2 estimation equations can be reliably used to determine the coronary arteriovenous CCO2 difference. For example, representative values for systemic arterial and mixed venous CCO2 are 47.8 and 51.6vol% for their PCO2 of 40 and 46mmHg, the CCO2 difference being only 3.8vol%. Under this condition, the CCO2 difference is sensitive to errors in arterial and venous CCO2. Even 1.0vol% errors in both arterial and venous CCO2 can easily cause a nearly 50% error in CCO2 difference.
However, coronary venous PCO2 and hence CCO2 are usually much lower than systemic mixed venous PCO2 and CCO2, particularly when cardiac oxygen consumption is high. In fact, the data in Table IV show that even an average coronary arteriovenous CCO2 difference is nearly 6vol% and the maximum difference value could be as large as 12vol%, both much greater than the 3.8vol % of the systemic blood. In addition, the average standard deviation of the calculated CCO2 data will be 0.7vol% as shown in Table II . If both arterial and coronary venous blood CCO2 values are contaminated by this error, the maximum error of the arteriovenous CCO2 difference would be 1.4vol%, being 25% of the 6vol% and 12% of the 12vol% mentioned above. However, this type of random error will be reduced if the same blood samples are measured a few times and their mean values are used. Therefore, we would expect that CCO2 estimation by the Kelman, Godfrey and Douglas equations is applicable to coronary arteriovenous CCO2 differences in the canine heart, particularly when the cardiac metabolic rate is high.
To summarize, canine coronary arterial and venous blood total CCO2 values, estimated by the Kelman, Godfrey and Douglas equations3-5) originally designed for human blood were compared. It was found that they had the capability to provide reasonable estimates of canine whole blood CCO2. Therefore, these CCO2 estimation equations seem applicable to cardiac metabolic studies in the dog.
